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Investigation into the frequency of compensation for occupational diseases (ODs) caused 
by hazardous chemicals revealed an important opportunity for the improvement and 
further development of occupational health and safety systems in Korea. In response to 
concerns after outbreaks of disease due to chemical exposure, specific criteria for 
recognition of ODs were established and included in the Enforcement Decree of the Labor 
Standard Act (LSA) and the Industrial Accident Compensation Insurance Act (IACIA) on 
June 28, 2013. However, the original versions of the LSA and IACIA contain several 
limitations. First, the criteria was listed inconsistently according to the symptoms or signs 
of acute poisoning. Second, all newly recognized hazardous chemicals and chemicals 
recognized as hazardous by the International Labor Organization (ILO) were not included in 
the LSA and IACIA. Although recent amendments have addressed these shortcomings, 
future amendments should strive to include all chemicals listed by the ILO and continuously 
add newly discovered hazardous chemicals as they are introduced into the workplace. 

Keywords: Industrial Accident Compensation Insurance Act; Chemical Agents; Workers' 
Compensation and Welfare Service; Labor Standard Act, Occupational Diseases; Korea 



INTRODUCTION 

Since the implementation of five, 5-yr economic development 
plans beginning in the early 1960s, Korea has undergone sub- 
stantial industrialization. Some consequences of this industri- 
alization has been an increase in the number of workplaces 
where various hazardous substances are handled, the number 
of workers employed at these workplaces, and the length of 
these workers' service periods in these potentially hazardous 
environments. Accordingly, the number of exposed workers 
and duration of exposure to hazardous substances has gradual- 
ly increased over the past several decades, thus increasing work- 
ers' risk of developing an occupational disease (OD). Among 
other examples, such exposure culminated in an outbreak of 
lead poisoning in workers in a storage battery factory in the 
1970s; of mercury, benzene, organic solvent, and chromium 
poisonings, as well as occupational asthma, in the 1980s; and 
manganese, carbon disulfide, and ammonia poisonings, in ad- 
dition to Raynaud's phenomenon, in the 1990s (1). 

According to the Korea Workers' Compensation and Welfare 
Service (KCOMWEL), workers were most frequently compen- 
sated for pneumoconiosis (67.1%) and noise-induced hearing 
loss (16.1%) between 1991 and 2009. However, only 7.2% of the 
compensated cases reported that their OD resulted from chem- 
ical exposure during this period (2), and this percentage de- 
creased from 2009 to 2011 to only 2.0% of all ODs (3). However, 
outbreaks of ODs resulting from chemical exposures continued 



to threaten workers' health. For example, in 1981, an outbreak 
of carbon disulfide poisoning occurred in a rayon yarn factory, 
and, in 2012, a chemical plant fell victim to a hydrofluoric acid 
poisoning. However, relevant laws have only recently been 
amended after extensive review of the available literature. We 
reviewed the history surrounding the development and estab- 
lishment of criteria for identifying chemical-induced ODs in 
the workplace as well as recent amendments to these criteria. 
Based on these findings, recommendations for further amend- 
ments to these criteria are provided. 

MATERIALS AND METHODS 

Details of the Enforcement Decree of the Industrial Accident 
Compensation Insurance Act (ED-IACIA) and the Enforcement 
Decree of the Labor Standard Act (ED-LSA), which are amend- 
ments to the criteria for ODs, are described elsewhere in this is- 
sue (4). 

We thoroughly reviewed domestic and international litera- 
ture on the history of ODs that resulted from chemical expo- 
sures in the workplace. In addition, we reviewed the scope of 
ODs in the ED-LSA (5) and the specific recognition criteria for 
ODs in the ED-IACIA (6), since the two acts are closely related. 
Diseases caused by accidents or pneumoconiosis were exclud- 
ed from the criteria because special regulations apply. More- 
over, the list of ODs published by the International Labor Orga- 
nization (ILO) (7) was reviewed in detail, and cases of OD in 
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other countries were noted. Newly identified risk factors and 
ODs were identified using literature on cases reported by the 
Korea Occupational Safety and Health Agency (KOSHA) and 
Occupational Lung Diseases Institute of Korea Workers' Com- 
pensation and Welfare Service (OLDI of KCOMWEL) to obtain 
work-related and official domestic exposure statuses of the risk 
factors and diseases. Last, we considered published literature 
and the opinions of health professionals who work in occupa- 
tional medicine. After collecting this information, we found that 
the guidelines surrounding domestic exposures required revi- 
sion. Specifically, revisions to the scope, criteria, and systemati- 
zation of ODs in Korea were specified. 

RESULTS 

History and laws surrounding chemical-induced 
occupational diseases 

When the LSA was established in Korea in 1954, the LSA speci- 
fied the scope of ODs in 38 articles in the body of its Enforce- 
ment Decree. Since 1954, the only major changes to its content 
occurred in 1975, when it was amended, and on March 27, 1997, 
when a specified scope of ODs were established (8). Although 
the IACIA was established in 1964, it did not stipulate specific 
criteria for the recognition of ODs until August 27, 1982 when the 
Ministry of Labor Established Rule No. 71 was amended which 
defined six criteria for the recognition of ODs that was developed 
(9). This rule not only defined criteria for benzene, trichloroeth- 
ylene, lead, and mercury amalgams exposures but also was the 
first to stipulate the role of chemical factors in ODs. The recogni- 
tion criteria were amended several times until the Ministry of 
Labor Established Rule No. 247 was amended on July 21, 1994, 
which added criteria for recognizing carbon disulfide, vinyl 
chloride, tar, manganese, chromium, and cadmium exposure- 
related diseases (10-14). On May 1, 1995, the Ministry of Labor 
amended the Enforcement Rule of the IACIA (ordinance no. 97) 
with the addition of revised criteria for identifying ODs (15). These 
criteria were then published in the ED-IACIA as a schedule to 
the Enforcement Decree on July 1, 2008 (16). 

The most important event in Korea's history of ODs caused 
by chemical exposure was the first documented case of carbon 
disulfide poisoning in 1981. Although the first case of carbon 
disulfide poisoning was reported in a German rayon factory in 
the 1890s, the first case of carbon disulfide poisoning in Korea 
helped to reveal the problems surrounding chemical-induced 
diseases. Following a subsequent outbreak in 1990, approxi- 
mately 1,000 n workers were diagnosed with carbon disulfide 
poisoning until 2009 (2). In the US, Europe, and Japan, an out- 
break of carbon disulfide poisoning occurred in the 1950s 
throughout numerous viscose rayon factories. As a result, man- 
ufacturers moved their factories to other countries. US manu- 
facturers moved their factories to Central and South America, 



and Japanese manufacturers moved their factories to Korea 
and Taiwan (17). Following this trend, Korean manufacturers 
moved the Wonjin Rayon Company to China in 1993 after op- 
erating in Korea for 3 1 yr. 

Formal criteria for the recognition of carbon disulfide poi- 
soning were outlined in the Ministry of Labor Established Rule 
No. 205 on November 1, 1991 (12). After the Ministry of Labor 
requested that the Korean Society of Occupational and Envi- 
ronmental Medicine establish these criteria, Korea University 
was the first to present it in 1991 (12). Meanwhile, the Graduate 
School of Public Health at Seoul National University conducted 
an epidemiological investigation on 208 retired and 1, 164 active 
workers from August 1991 to March 1992. In May 1992, they re- 
ported that 52 workers had been poisoned and 85 were sus- 
pected of having been poisoned, according to the available cri- 
teria at that time. However, in 1992, the Association of Physi- 
cians for Humanism presented different recognition criteria. In 
February 1993, the Occupational Safety and Health Research 
institute (OSHIRI) of the KOSHA held an Occupational Disease 
Deliberation Committee meeting where committee members 
and clinical specialists in ophthalmology, neurology, nephrolo- 
gy, and family medicine developed an amendment to the origi- 
nal criteria. This amendment was subsequently included in the 
Ministry of Labor Established Rule No. 234 in May 1993 (13, 18). 

In 1985, the first reported case of inorganic mercury poison- 
ing occurred in a 16-yr-old n female who was working at a ther- 
mometer manufacturing factory and developed an organic 
mental disorder (19). This case was followed by the subsequent 
death of a 15-yr-old n worker who worked for only 2 months at 
a precision instrument manufacturer in Seoul on July 2, 1988 
(20). These incidents raised concerns about OD as well as the 
risk of carbon disulfide poisoning among workers at the Wonjin 
Rayon Company. Fortunately, Criteria for the recognition of 
mercury poisoning were already included in the Ministry of La- 
bor Established Rule No. 71 (dated Aug 27, 1982) (9). 

Lead poisoning was the most common cause of chemical- 
related OD. In Korea, 7one notable outbreak of lead poisoning 
occurred among storage battery workers in 1982 (21). However, 
the diagnostic criterion for lead poisoning was not revised until 
2003 by the Ministry of Labor to include a blood lead concen- 
tration of 40 |ig/100 mL or higher (from 60 (j.g/100 mL or high- 
er) (9, 16). In addition, the first report of manganese poisoning 
occurred in 1991 among ore crushing workers (22, 23). After 
this report, criteria for the recognition of manganese poisoning 
were added. Furthermore, the Ministry of Labor subsequently 
added criteria for vinyl chloride, tar, manganese, chromium, and 
cadmium poisoning based on the results of previous studies. 

Recommended reforms to the established criteria 

Before its amendment, the ED-LSA contained 38 articles that 
described 65 hazardous factors, 41 of which are chemical fac- 
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tors, and related symptoms, signs, and diseases (5). However, 
the ED-IACIA addressed 23 articles before it was amended and 
described 73 hazardous factors, 40 of which were chemical fac- 
tors (6). A similarity between the specific criteria for the recog- 
nition of ODs and the scope of ODs presented in the ED-IACIA 
and the ED-LSA is that neither act classified each article by 
cause or disease. Under the LSA, diseases due to chemical, 
physical, and biological factors were simply enumerated, but in 
no particular order. In the IACIA, the specific criteria for recog- 
nition of ODs focused on hazardous factors rather than specific 
diseases, except for cerebro-cardiovascular, musculoskeletal, 
liver, and occupational skin diseases, and most of the reported 
diseases were related to chemical exposures. In addition, dis- 
eases such as central nervous system disorders resulting from 
acute poisoning, which have the same conditions but are 
caused by various factors, were included in the criteria, but the 
diverse chemicals were not clearly listed. 

Therefore, before the LSA was amended, the most pressing is- 
sue regarding the description of chemical-related ODs was clari- 
fication of the systematic descriptions of each OD by its hazard- 
ous factor(s). The published criteria and descriptions for identi- 
fying ODs under the IACIA also required revisions so that items 
were reported separately for each anatomical system. First, the 
classification system used for hazardous chemicals had to be re- 
vised before amending the IACIA. Although the original IACIA 
comprehensively described chemical poisoning and its symp- 
toms as well as information about organic solvents, other pub- 
lished criteria reported only one risk factor and disease for each 
hazardous chemical. In addition, the original IACIA provided no 
guidelines to aid in identifying when a worker had been exposed 
to a diverse range of chemicals, and the reported guidelines 
were slightly different from those presented under the ED-LSA. 
Last, the original IACIA did not address all of the chemicals sub- 
ject to a medical examination after a worker was exposed. These 
shortcomings lack consistency, which create difficulties in pre- 
venting further exposure and disease. These published criteria 
also fail to recognize and stipulate chemical dosage, exposure 
level, latent period, and other factors, which may differ depend- 
ing on the characteristics of the disease. 

To maintain and improve these criteria, newly recognized 
hazardous chemicals should be added. To this end, we suggest 
that the criteria for identifying ODs be updated to include ODs 
that have since been recognized through epidemiological in- 
vestigation. In addition, hazardous chemicals that have not 
been linked to diseases in Korea but appear in the list published 
by the ILO of chemical-related ODs should be added to the n 
literature. However, we recognize that these revisions would 
greatly expand the length of the legislative bill, therefore mak- 
ing its application in the workplace difficult for workers, em- 
ployers, and experts/adrninistrators. 

To ensure a concise the legislative bill is drafted, only updat- 



ed criteria that was not already included in previous legislation 
should be added to the bill. Furthermore, the chemicals pre- 
sented in the LSA and the IACIA should be merged to minimize 
overlap between these documents. To this end, ensuring the 
maximal inclusion and classification of diseases due to expo- 
sure to chemical factors by anatomical system, as well as the 
description of acute poisoning due to exposure to chemical fac- 
tors in individual items, is desirable. Therefore, any amend- 
ments to the LSA should be organized and listed according to 
the types of hazardous chemicals, and newly recognized chem- 
icals related to ODs should be listed. In addition, a rational ana- 
tomical and systematic classification system should be devel- 
oped in the IACIA for each specific criterion used to identify 
ODs. 

Status of chemical-Induced occupational diseases in 
Korea 

Table 1 shows the number of times a worker was compensated 
for an OD by year from 2001 to 2011 in Korea (3). Over this peri- 
od, 4.1% and 0.9% of all ODs and all compensable ODs were 
chemical-induced ODs, respectively. Recently, both the abso- 
lute number of cases and the percentage of chemical-induced 
ODs have been decreasing. Among all chemical causes of OD, 
exposure to carbon disulfide was the most frequent at 15.7% 
(134 cases), followed by chromium at 8.0% (68 cases), diisocya- 
nates at 7.3% (62 cases), benzene at 6.3% (53 cases), lead at 3.2% 
(27 cases), trichloroethylene at 2.4% (20 cases), and manganese 
at 1.5% (13 cases). 

There are three possible reasons why chemical exposure was 
found to cause a small percentage of all ODs. First, the risk of 
being exposed to a concentration high enough to cause acute 
poisoning may be low. Second, there is a small chance that 
workers were able to obtain approval to receive medical care 
services for more than 4 days to treat a chemical poisoning; the 
incidence of an OD must be approved under the IACIA. Last, it 
remains difficult to collect evidence of chemical poisonings be- 
cause there is a lack of general knowledge about exposure to 
hazardous chemicals in the workplace. These limitations apply 
to all chemical-induced ODs including those not yet known to 
be hazardous according to epidemiological investigation. 

Indeed, the existence of new ODs are increasingly identified 
through epidemiological investigation. For example, methyl 
bromide poisoning was first documented in 2000 in a 20-yr-old 
man who experienced central nervous system disorders after 2 
months of fumigation work (24). This case was followed by 3 
cases of methyl bromide intoxication reported before 2001 and 
an outbreak of methyl bromide intoxication among 6 workers 
who showed symptoms of central and peripheral nervous sys- 
tem disorders in 2008 (25). 

The first reported case of organotin intoxication, which man- 
ifested in the central nervous system, was in 2005 in a tank 
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Table 1 . Number of times a worker was compensated for having an occupational disease per year from 2001 to 201 1 



Year 


2001 


2002 


2003 


2004 


2005 


2006 


2007 


2008 


2009 


2010 


2011 


Total 


5,635 


5,417 


9,130 


9,183 


7,495 


10,235 


11,472 


9,734 


8,721 


7,803 


7,247 


Occupational disease 


oUuioiai 


1 ,04Z 


I ,00 I 


1 fine; 

i ,yuo 




Z.DZ4 


9 i 7/1 


o nop 


I ,DOo 


I , / 40 


-1 C7C 
1 ,0/ D 


1 r;no 

i ,oyz 


nicUII IUOUI IIUolo 


949 


915 


1 320 


1 943 


1 994 


1 620 


1 422 


1 145 


1 003 


SO I 


1 018 


Noise-induced hearing loss 


282 


219 


314 


266 


302 


272 


237 


220 


205 


266 


268 


Infectious disease 


108 


93 


132 


167 


100 


131 


188 


134 


427 


228 


168 


Chemical agent poisoning 


99 


85 


104 


73 


60 


78 


163 


69 


40 


49 


32 


Carbon disulfide 


33 


29 


18 


9 


7 


4 


4 


5 


3 


16 


6 


Chromium 


15 


4 


6 


14 


6 


6 


5 


6 


2 


3 


1 


Diisocyanate 


4 


5 


7 


6 


5 


8 


10 


5 


1 


6 


5 


Benzene 


2 


5 


9 


9 


3 


5 


5 


3 


7 


1 


4 


Lead 


0 


2 


11 


1 


3 


2 


1 


5 


1 


1 


0 


Trichloroethylene 


0 


1 


2 


1 


3 


6 


2 


3 


2 


0 


0 


Manganese 


4 


2 


1 


2 


1 


0 


0 


0 


0 


2 


1 


Other chemical 


41 


37 


50 


31 


32 


47 


136 


42 


25 


20 


15 


Other occupational disease 


97 


39 


35 


43 


68 


73 


88 


85 


71 


102 


106 


Work-related disease 


Subtotal 


4,111 


4,066 


7,225 


6,691 


4,971 


8,061 


9,374 


8,081 


6,975 


6,227 


5,655 


Cerebro-cardiovascular 


2,231 


2,056 


2,358 


2,285 


1,834 


1,607 


1,493 


1,207 


639 


638 


526 


disease 
























Musculoskeletal disease 


1,634 


1,827 


4,532 


4,112 


2,901 


6,233 


7,723 


6,734 


6,234 


5,502 


5,077 


Other work-related 


246 


183 


335 


294 


236 


221 


158 


140 


102 


87 


52 



disease 

Source: Ministry of Employment and Labor, Republic of Korea. 



Table 2. A list of the hazardous chemical agents in the Enforcement Decree of the 
Industrial Accident Compensation Insurance Act before and after its revision 



Before revision (1 3 agents) 


After revision (21 agents) 


Vinyl chloride 


Vinyl chloride 




Organotin* 




Methyl bromide* 




Carbon monoxide 


Lead, its alloys, or compounds 


Lead or its compounds 


(except organic lead) 


(except organic lead) 


Mercury, amalgam, or its compounds 


Mercury or its compounds 


(except organic mercury) 


(except organic mercury) 


Chromium or its compounds 


Chromium or its compounds 


Benzene 


Benzene 


Organic solvents 


Organic solvents 


Toluene 


Toluene 


Xylene 


Xylene 


Styrene 


Styrene 


Cyclohexane 


Cyclohexane 


N-hexnane 


N-hexnane 


Trichloroethylene 


Trichloroethylene 




Nitrogen dioxide 




Hydrogen sulfide 




Hydrogen cyanide 




Hydrogen fluoride (hydrofluoric acid) 1 " 




Phosphorus or its compounds 


Cadmium or its compounds 


Cadmium or its compounds 


Carbon disulfide 


Carbon disulfide 


"Listed for the first time by both the Enforcement Decree of the Labor Standard Act 
and the Industrial Accident Compensation Insurance Act. listed for the first time as 
"hydrogen fluoride" or "hydrofluoric acid" through the Enforcement Decree of the La- 
bor Standard Act and the Enforcement Decree of the Industrial Accident Compensa- 
tion Insurance Act. 



cleaner who had worked for several different companies over 
the previous 8 yr (26). After several outbreaks of toxic hepatitis 
after being exposed to dimethylformamide, which is used to 



produce synthetic fiber and leather, a study was conducted in 
Korea in 1991 (27). In 1995, a suspicious case of fulminant hep- 
atitis that was attributable to DMF was reported (28) followed 
by reports of toxic hepatitis in 1999, 2005, and 2006 (29-31). On 
September 27, 2012, approximately 8-12 tons of 100% anhy- 
drous hydrogen fluoride were released for approximately 8 hr 
while a tank transport vehicle was being moved (32). This acci- 
dent resulted in the death of five workers, posed serious health 
hazards to residents, and damaged crops and facilities near the 
industrial complex area (32). 

Although the percentage of chemical-induced ODs is smaller 
than that of other risk factors, maintaining and updating these 
criteria are important because new chemicals continue to be 
introduced into the workplace. 

Changes to the listed chemicals before and after 
amendment to the ED-IACIA 

Table 2 lists the hazardous chemical agents that were consid- 
ered to be associated with ODs before and after the ED-IACIA 
was amended. The amendment resulted in the addition of eight 
chemicals: organotin, methyl bromide, carbon monoxide, ni- 
trogen dioxide, hydrogen sulfide, hydrogen cyanide, hydrogen 
fluoride, and phosphorus, resulting in 21 total chemicals. 
Among the eight new chemicals in the ED-IACIA, organotin 
and methyl bromide were also recognized for the first time in 
the amendment of both the IACIA and LSA. However, carbon 
monoxide, nitrogen dioxide, hydrogen sulfide, hydrogen cya- 
nide, and phosphorus or its compounds were recognized as 
risk factors for ODs in the ED-LSA before they were added to 
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Table 3. Scope of occupational diseases caused by chemical agents in the Enforce- 
ment Decree of Labor Standard Act 

C. Diseases caused by an exposure to hazardous chemical agents 

1) Pneumoconiosis and other diseases due to dust. 

2) Cellulitis and other skin diseases irritants or allergens such as soot, mineral 
oil, Chinese lacquer, tar, cement, etc. 

3) Metal fume fever due to zinc fumes, etc. 

4) Burns, conjunctivitis or other diseases due to corrosive or irritant agents such 
as acid, base, chlorine, fluorine and phenol. 

5) Poisonings or diseases due to lead, mercury, manganese, arsenic, phosphorus, 
cadmium, hydrogen cyanide, etc. 

6) Poisoning and diseases due to the following chemicals or their compounds: 

a) Chromium, nickel, aluminum, and cobalt 

b) Organotin 

c) Nitrogen dioxide or sulfur dioxide 

d) Hydrogen sulfide 

e) Carbon disulfide 

f) Carbon monoxide 

g) Benzene or its homologues, and their nitro- and amino-derivatives 

h) Organic solvents such as toluene and xylene 

i) Aliphatic or aromatic hydrocarbons other than 'g)' and 'h)' 

j) Toxic, irritant and other hazardous chemicals other than from '2)' to '5)' and 
from 'a)' to 1)' 



the ED-IACIA. In both the IACIA and LSA, the terms "fluoride 
or its compounds" was changed to read "hydrogen fluoride" or 
"hydrofluoric acid" (5, 6, 33). 

Results of the amendments 

The section entided the "Scope of ODs" under the ED-LSA de- 
scribes the scope of ODs caused by hazardous chemicals. Ex- 
cept for occupational injuries, factors that cause ODs are speci- 
fied as physical, chemical, or biological factors. Notably, this 
section includes all chemical-induced cancers under the sub- 
heading for occupational cancers, not under diseases due to 
chemical factors. The IACIA criteria for the recognition of ODs 
are listed by body organ, except for diseases resulting from 
acute chemical poisoning. In addition, criteria for the recogni- 
tion of occupational cancer are presented separately from that 
of other diseases, which are listed by body organ. 

Table 3 lists all chemical-induced diseases and their respec- 
tive chemical agent(s), which appears in the amended ED-LSA 
(34). The most important difference between the original and 
amended criteria is that all diseases are presented in one sec- 
tion of the amended list. Other important changes include cor- 
rections to improper disease name expressions; the removal of 
substances not likely to appear in the workplace or substances 
whose toxicity is uncertain; and the addition of cadmium, co- 
balt, and organotin, which were recently recognized as caus- 
ative agents of ODs using epidemiologic studies. Cadmium and 
organotin were added because they were included in all ver- 
sions of the IACIA but not in the LSA, and cobalt was added be- 
cause of its link to asthma. In addition, criteria for intoxication 
and incident disease after being exposed to organic solvents 
such as toluene and xylene were added to be consistent with 
the IACIA. Pneumoconiosis, cellulitis, skin diseases, metal 



Table 4. Specific criteria for the recognition of occupational diseases caused by an 
exposure to hazardous chemicals in the Enforcement Decree of the Industrial Acci- 
dent Compensation Insurance Act 

A. Acute intoxication 

1) Symptoms or signs such as diseases of the CNS due to temporary massive 
exposure to vinyl chloride, organotin, methyl bromide and carbon dioxide 

2) Symptoms or signs such as lead pallor, abdominal colic and arthralgia due to 
lead (except organic lead) or its compounds 

3) Symptoms or signs such as chill, fever, pyorrhea, diarrhea and proteinuria due 
to temporary massive exposure to mercury (except organic mercury) or its 
compounds 

4) Symptoms or signs such as impaired renal tubular function, acute tubular ne- 
crosis or acute renal failure due to temporary massive exposure to chromium 
or its compounds 

5) Symptoms or signs such as headache, dizziness, nausea, vomiting, chest op- 
pression, excited state, seizure, delirium, coma due to temporary massive ex- 
posure to benzene 

6) Symptoms or signs such as decreased consciousness, seizure, delirium or ar- 
rhythmia due to temporary massive exposure to organic solvents 

7) Symptoms or signs such as mucosal irritation, methemoglobinemia, cyanosis, 
palpitation and dyspnea due to nitrogen dioxide 

8) Symptoms or signs such as loss of consciousness, apnea, pulmonary edema, 
and olfactory nerve palsy due to sulfur dioxide 

9) Symptoms or signs such as mucosal irritation, dyspnea, headache, nausea 
and vomiting due to hydrogen cyanide or its compounds 

1 0) Symptoms or signs such as mucosal irritation, chemical burns, cyanosis, dys- 
pnea, pulmonary edema and arrhythmia due to hydrogen fluoride or hydroflu- 
oric acid 

11) Symptoms or signs such as skin ulcer, mucous membrane irritation, seizure, 
pulmonary edema, disorders of the CNS, disorders of the autonomic nervous 
system due to phosphorous or its compounds 

1 2) Acute gastrointestinal diseases due to temporary massive exposure to cadmi- 
um or its compounds 

B. Acro-osteolysis, Raynaud's phenomenon or scleroderma due to vinyl chloride 

C. Acute renal failure due to lead (except organic lead) or its compounds, or symp- 
toms or signs of lead intoxication 

D. Oral diseases such as ulcerative stomatitis, excessive salivation, gingivitis and 
periodontal abscess, renal damage (glomerulonephritis, etc.), or reddish gray pig- 
mentation of the anterior lens capsule due to mercury (except inorganic mercury) 
or its compounds 

E. Oral mucosal disease or periodontitis due to chromium or its compounds 

F. Renal tubular disease or osteomalacia due to cadmium or its compounds 

G. Acute tubular necrosis, chronic renal failure or systemic sclerosis due to organic 
solvents 

H. Carbon disulfide intoxication 

CNS, Central nervous system. 

fume fever, burns, and conjunctivitis have been clearly de- 
scribed in terms of their specific criteria, while all other diseases 
have been described in terms of their relevant hazardous risk 
factors. Information about skin diseases resulting from filature 
or spinning work and poisoning by acetone or other solvents 
were removed because of their low prevalence. 

The criteria for identifying chemical-induced diseases such 
as acute poisoning, under the IACIA are listed in Table 4 (33). In 
contrast to the LSA, which presents relevant hazardous factors 
and the diseases that may result, the IACIA categorizes this in- 
formation according to the symptoms and signs of disease in 
detail. One difference from the original criteria is that diseases, 
symptoms, and signs that may result from repeated exposures 
to many hazardous factors are presented together with all caus- 
ative hazardous factors in the revised version. The most repre- 
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sentative example of this is the criteria for central nervous sys- 
tem disorders. Only vinyl chloride was presented as a causative 
substance in the original criteria, but methyl bromide, organo- 
tin, and carbon monoxide were added to the revised version. In 
addition, trichloroethylene was added as a causative substance 
for symptoms of decreased consciousness after being exposed 
to organic solvents such as toluene, xylene, and normal hexane. 

These criteria have been largely divided into sub criteria for 
diseases caused by acute poisoning or hazardous chemicals. 
The symptoms and signs of diseases from acute poisoning 
(temporary exposure to a large quantity of a chemical) are de- 
scribed separately from the anatomical classification system. 
Many of the diseases resulting from acute poisoning affect the 
nervous system because most chemicals are associated with 
the toxicity of the nervous system. In addition, the criteria has 
been expanded to include recognition of diverse diseases, 
symptoms, and signs, such as mucosal irritation, respiratory 
diseases, skin diseases, and renal diseases following toxic sub- 
stance decomposition. Overall, the section that describes 
chemical-induced diseases has not undergone many changes, 
except for diseases that correspond to a specific organ system 
(the digestive system excluding the liver, oral cavity, and uro- 
genital system), which was reclassified in this amendment. Ex- 
cept for organic solvents such as toluene and xylene, descrip- 
tions of most individual chemical factors have been presented, 
and the original criteria for carbon disulfide-induced diseases 
have been presented without any changes. 

DISCUSSION 

Chemical poisoning, ranging from carbon disulfide to hydro- 
fluoric acid poisoning, continues unabated due to lack of infor- 
mation, knowledge, and awareness of safety guidelines to avoid 
occupational hazards. Although the scope of OD under the 
amended ED-LSA is based on classification of OD by factors, 
the specific criteria for the recognition of OD under the ED-IA- 
CIA are based on an anatomical system. Some ODs, such as 
those of the digestive system except liver, urogenital system, 
and mouth, are not currently classified by anatomical region 
under the ED-IACIA. Therefore, all chemical-induced diseases 
may not fall under the specific criteria for recognition of ODs 
under the ED-IACIA by anatomical classification. Some diseas- 
es may be better classified by their chemical causes such as 
"diseases due to chemical factors such as acute poisoning," 
which could describe certain neural, respiratory, and cerebro- 
cardiovascular diseases. In Korea, many diseases of the diges- 
tive and urogenital systems are not considered ODs, and no at- 
tempt has been made to include these in the list of ODs. How- 
ever, more information about diseases of specific systems is 
necessary in the ED-IACIA to improve the level of clarity and 
communication among workers, employers, and compensa- 



tion experts. 

Chemical agents in the ILO list of ODs that do not appear in the 
amended ED-IACIA and ED-LSA include the metals 1) berylli- 
um, 2) vanadium, 3) antimony, 4) thallium, 5) osmium, 6) sele- 
nium, 7) copper and 8) platinum; chemical compounds 9) ni- 
troglycerin and other nitric acids and 10) esters, alcohols, gly- 
cols, and ketones; the acrylonitrile and gaseous agents 11) 
ozone and 12) phosgene; and 13) pharmaceutical agents or 14) 
corneal irritants such as benzoquinone (7). Although the 
amended ED-LSA made an effort to include a comprehensive 
list of chemical agents that are "toxic irritants and other hazard- 
ous chemicals," future amendments to the ED-LSA should in- 
clude all chemicals listed by the ILO. Moreover, future amend- 
ments to the LSA should include consistent, detailed descrip- 
tions of hazardous concentrations and periods of chemical ex- 
posure. This information was not included in the recent 
amendments because of limitations in the scientific evidence, 
such as a short study period, and temporal limitations in the re- 
vision of legislative bills. 

As industrialization steadily progresses, particularly in devel- 
oping countries and underdeveloped countries, the emergence 
of chemical-induced diseases will steadily and unavoidably oc- 
cur, in part due to the introduction of new chemicals and lack 
of knowledge surrounding existing chemicals. However, the 
health effects of chemical exposure and countermeasures for 
decreasing or avoiding exposure can greatly assist in protecting 
workers' safely and health, thus continuous investigation is re- 
quired. 
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